Monkey insular cortex neurons respond to baroreceptive and somatosensory convergent inputs.
To investigate possible convergence of autonomic and somatosensory input in the insula of the non-human primate, extracellular single-unit recordings were obtained from 81 neurons (43 insular and 38 in surrounding cortex) during application of cutaneous nociceptive stimuli (pinch) and baroreceptor challenge in six anesthetized monkeys (Macaca fascicularis). All cells were also tested with light touch (brush) stimulation. Twenty-six units responded to blood pressure changes; 20 (80%) were identified within the insula (P < 0.001). The majority of these insular units (16/20) also responded to nociceptive pinch (convergent units). More units responsive to changes in blood pressure (unimodal and convergent) were found in the right (18/29, 62%) than in the left insular cortex (2/14, 14%)(P = 0.004). Twenty-nine insular neurons responded to nociceptive stimuli; 16 of these were convergent units and 13 showed unimodal responses to somatosensory stimuli alone. These cells had wide bilateral receptive fields including face, hand, foot and tail. Ten insular neurons were unresponsive to both sets of stimuli (non-responsive cells); significantly more of these cells (28/38) were identified in extrainsular locations (P < 0.01). We suggest that the primate insular cortex may be involved in the integration of cardiovascular function with somatosensory (principally nociceptive) input. This view supports the emerging role of the insular cortex as an important forebrain site of viscerosomatosensory regulation with clinical implications for cardiovascular regulation under conditions of stress and arousal.